In this study we show that the haplo-enhancer effect of JIL-1 has the ability to counterbalance the haplo-suppressor effect of both Su(var)3-9 and Su(var)2-5 on PEV, providing evidence that a finely tuned balance between the levels of JIL-1 and the major heterochromatin components contribute to the regulation of gene expression.
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The essential JIL-1 histone H3S10 kinase (JIN et al. 1999; WANG et al. 2001 ) is a major regulator of chromatin structure (DENG et al. 2005; ) that functions to maintain euchromatic domains while counteracting heterochromatization and gene silencing (EBERT et al. 2004; ZHANG et al. 2006; LERACH et al. 2006; BAO et al. 2007 ). In the absence of the JIL-1 kinase the major heterochromatin markers H3K9me2, HP1a (Su(var)2-5), and Su(var)3-7 spread to ectopic locations on the chromosome arms DENG et al. 2007; 2010) . These observations suggested a model for a dynamic balance between euchromatin and heterochromatin (EBERT et al. 2004; ZHANG et al. 2006; DENG et al. 2010) , where as can be monitored in position-effect variegation (PEV) arrangements, the boundary between these two states is determined by antagonistic functions of a euchromatic regulator (JIL-1) and the major determinants of heterochromatin assembly, e.g. HP1a, and Su(var) 3-7 (for review see WEILER and WAKIMOTO 1995; GIRTON and JOHANSEN 2008) . In support of this model, DENG et al. (2010) recently showed that Su(var) 3-7 and JIL-1 loss-of-function mutations have an antagonistic and counterbalancing effect on gene expression using PEV assays; however, potential dynamic interactions between JIL-1 and the other two heterochromatin genes, Su(var)3-9 and Su(var)2-5 were not addressed in this study. Interestingly, in other genetic interaction assays monitoring the lethality as well as the chromosome morphology defects associated with the null JIL-1 phenotype, only a reduction in the dose of the Su(var)3-9 gene (ZHANG et al. 2006; DENG et al. 2007 ) rescued both phenotypes. In contrast, in the same assays a reduction of Su(var) 3-7 rescued the lethality, but not the chromosome defects (DENG et al. 2010) , and no genetic interactions were detectable between JIL-1 and Su(var) 2-5 (DENG et al. 2007 ). Thus, these findings indicate that while Su(var)3-9 activity may be a major factor in the lethality and chromatin structure perturbations associated with loss of the JIL-1 histone H3S10 kinase, these effects are likely to be uncoupled from HP1a and to a lesser degree from Su(var)3-7. This raises the question whether JIL-1 dynamically interacts with the two other heterochromatin genes, Su(var) [2] [3] [4] [5] 3-9 in regulating gene expression, as it does with Su(var) 3-7. 4 To answer this question we explored the effect of various combinations of loss-of-function alleles of JIL-1 and Su(var)3-9 or Su(var)2-5 on PEV caused by the P-element insertion line 118E-10 (WALLRATH and ELGIN 1995; WALLRATH et al. 1996) . Insertion of this P element (P[hsp26-pt, hsp70-w] ) into euchromatic sites results in a uniform red eye phenotype whereas insertion into a known heterochromatin region of the fourth chromosome results in a variegating eye phenotype (CRYDERMAN et al. 1998; BAO et al. 2007) (Figures 1 and 2 ). It has been demonstrated that loss-of-function JIL-1 alleles can act as haplo-enhancers of PEV resulting in increased silencing of gene expression (DENG et al. 2010) whereas loci for structural components of heterochromatin such as and Su(var) 3-7 act as strong haplo-suppressors (REUTER et al. 1990; EISSENBERG et al. 1990; TSCHIERSCH et al. 1994 Although both male and female flies were scored, due to sex differences only results from male flies are shown. However, the trend observed in female flies was identical to that in male flies ( Figure S1 ). As illustrated in Figures 1 and 2 , the heterozygous JIL-1 z2 /+ genotype enhances PEV as indicated by the increased proportion of white ommatidia and a 59% decrease in the optical density (OD) of the eye pigment levels (0.0083±0.0015, n=3) as compared to +/+ flies (0.0203±0.0021, n=3). This reduction was statistically significant ( , we performed experiments similar to those described above for 118E-10. As illustrated in Figure 3 for male flies, the Figure S2 ).
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